Accelerated (32)P-HPLC for bulky DNA adducts.
Many compounds can react with DNA forming covalent modifications, so-called DNA adducts, which can influence crucial biological processes. DNA adducts from various DNA-damaging agents can act both as biomarkers and as a measurement of the actual damage of the genome. Therefore, they are of value in determining exposed or sensitive individuals or populations and in identifying agents that can induce DNA damage. A common method to measure DNA adducts is through DNA hydrolysis, adduct enrichment, (32)P-post-labelling and chromatographic separation. High-performance liquid chromatography (HPLC) with online radioactivity detection, the (32)P-HPLC (direct injection of the (32)P-labelled mixture into the HPLC with online (32)P-detection) method, gives both high sensitivity and good resolution of complex mixtures of DNA adducts. One limitation with this method is the capacity when dealing with large numbers of samples. The aim of this study was therefore to increase the analytical capacity by reducing analysis time of the (32)P-HPLC method. A change of HPLC columns to low backpressure columns and adaptation of elution conditions enabled a reduction in time per analysis from 100 to 20 min. This did not affect sensitivity but lowered chromatographic resolution, although bulky DNA adducts were still well resolved from other DNA components. This is useful when the total amount of DNA adducts is the primary interest. When high resolution is required, this can be achieved by gradient modifications, which increase the time required per analysis to 30 min. The accelerated (32)P-HPLC increases the capacity in number of samples 3- to 5-fold, depending on resolution requirements, without any negative effect on sensitivity in both in vitro and in vivo samples.